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^1 ^ll^S^HB (tetraisopropyl methylene diphophonate) ^ H^}^ II 

^11$ 4°H^i t il°lS7]- ^7]-^ £ 157nm sf^j-o| ^ofl ^ 

£7> ^-o} VUV (vacuum ultraviolet)-§- I£3l*l^B ^#5. -fh-g-^Ml 
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SSefl^l 2:^#{Photoresist composition} 

5. l-$r 1 ^ *]M<$ 12] ^41- M-Bj-^ ZL2fl^. 

£ 2fe ^ a] g| 2^1 441" 44M1 ^-eflH. 

[^4 #4?r -i^l 

<3> m. 200nm °14 cfl*l 3^£7> ^ 3L£314^H ^f-^ 

4^ iL4 ^Ml^l-Tllfe iS414^H 3|H4°1:£H3.^ ^lm^l 445. 

iit1]o]e (tetraisopropyl methylene diphophonate; °14 "TIMP"4 ^^^)# ^7f^- 
157nm 4#3 #4H1 tfltb 3711 ^ VUV (vacuum ultraviolet)^- 

<4> VUV-g- #44°-^ ^>l-g-£]7l 4*114^ I57nm 4#°fl4 ^-^s. 7 } #o}ot ^5L, <*f| 

^ 4^34 7] 4^1 4tr ^4^°1 -*Hr4°l 0 > bH, 2.38wt% ^ 2.6wt% EflSeHli < 3\E.w 

sH£S A ^|n (TMAH) ^-g-^AS 7B?44 4fe ^ g-g- ^A^o) 

<5> ^^4^14 ^4 g^fH^ 193nm °\)*\ 9X°.v\ , ^H 1 4^°1 KrF-§- 

pr ^4°J ^44 ^ ^*1# fH^Rr 3H&4. HB14 4^4 °1 
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# ^liBt^ 157nm£] 4^ ||£f SLo^S VUV-§- sfl^l^H^I^ 

Jf3^j}4. 

<6> o]i- j£<2)-£}7] #^el ^ ^E^-g- ^lilt 7flt^ <£^-7} 

^ f-eHli^, l-^4a€3HH7}l ^44 ^-f ofl^ ,^<>1 44:a, TMAH ^-§-^1 

*\ &nS.7\ ^a o T-o] o]^o_x^ > 7 l^ol| cfl^j- ^3|-^ol HTjl <i<H4^ #^<>1 

^<>M, -fHH3 6 l nfl^ofl ^oj 44^4^ ^-^1^ 5E*> 7HJ1 $14.' 

^4^r ##2fl£] 7|-<Hr 44*1 1:^-^^ *i^4 2^711 ^7 r ^€ 

a^n} 444, ^4^°)] ^47fl ^]7i^7]7> <^4. 5&^r £^-*Hr 

##*fl4 2n^M 71^1 7> ^^5]^ ^ (outgassingH ^4 (scanner) 

^ itflsl (stepper)^ ^4^1: W°14. >, ^*fl 71*114^ ^ 

^714 tiV-g-sH Si0 2 S &*\5L, ^fl^A^ z\}7}^ ^ 

91^ to, ^ti-f ^7>^1 ^7B44 ^3143 4~ Ml^- ^£ &4^ 

31, #44Ht3HS7]) ^47> ^-^H iS^liS^ISl 7>^-§- iL°]JL ol 7 ]- 
*r4, ^4 <34 7l#ofl cfl*V ^4^<4 Jf^4-JL ofl^J ifl^o] ^-^H 

iE*v 44*1 ^ ^°14. 
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^'Mfe 200nm o]^> SHSHMH #^r« *1«M?1 ~r m 



<5>7l 



^ IS] TIMD 



<12> <5)-§|-^1 1> 



<13> 



0=P- 
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P=0 
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<14> 



4. 



<is> #7] §^1 *] , TIMDtt X£ ell *1 



0.01-25 ^%S] <#o.s u]-hJ- 2] is}3L t 0.01-20 S.^ 
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010.4, o]5>]o]|i 193nm 4# ^ 200nm °1*> 4#4 



4 



<17> 



uflo]^ t^S^fe 



&Tr4. ^7} ^*H1 ! ^ ^ofl 2°fl4 (i) 44 29] ^EK^Sji^^jA^^ 

S^S^) SEfe (ii) 3J-*H 3a ^ 3b4 #W14 ^44 £4 4^- 4 



^ff-4 tifl°li ^4^. 4tt it£5fl7lA H S^#<m 1^4 444 
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<444 2> 
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CF 3 



OH 



CF 3 
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<4^N 3a> 
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<444 3b> 
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<24> 



#^*r ^Mll- i^Hr ^teM^l* i^Hr W 



4^ 
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V4: 



<26> ( a ) a. igj-tgo) 51j1|^)ae 3i^^ tf^H Hisfoj 



<27> (b) #7] i£efl*] 



>~ 13 nV.fi- 
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(c) #7] SSeflxl^H ^ tilH^Rr #31; ^ 



<29> 



(d) #7j ^#*H sfl^ £tt t&A. 



<30> £ ^. f ^aflA^ sflE^ ^ HJ-^ o. 6\%-^d\ ^IlSS te^l i4t *fl 
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]£*h £ ^o)]a^ p=Q ZL^ itD-sf^r i&SK^ 
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<33> ^aHI i. TIMD %7\^°\] ^ »t£ £Ml} 

<34> I57nm 4^ v -§- 3L£.iM^B f^Ml<?l -#7] S)-^ 2 3 (M = a>#^^ 

^-ir)^l ^ 7^1 <y TIMD* 0~20 f^%5] <#2.£. $7}*)?J. #^-£# ^j*H 

<35> <S 1> 



TIMD sWTO) 


n (157.6nm) 


k (157. 6nm) 


d (/an 1 ) 


a 10 


a 10 








(157.6nm) 


(157.6nm) 


(193nm) 


0 


1 .667 


0.049 


3.87 


1.68 


0.107 


5 


1.667 


0.046 


3.70 


:i.6i 




10 


1.687 


0.045 


3.56 


1.55 


0.085 


20 


1.702 


0.042 


3.35 


1.45 


0.044 



n: ¥¥¥ ~~ ' 
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<37> ^A]dj| 2. TIMD ^7>^] tfg)-(2) 

<38> ' I57nm 4 #-8- IS^l^H f^l"?] 3a ^ 3b^ #^3= 

*H 3 TIMD* 0~20 ^%$\ <&2.3. ^7H^1 ^^©H *>7l 

52^£ 24 M-^^cf. 
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TIMD ^7(-^*(%) 


n ( 157 . 6nm) 


k (157.6nm) 


a ({M 1 ) 
(157.6nm) 


a 10 
(157.6nm) 


a 10 
(193nm) 


0 


1.553 


0.019 


1 . 52 


0.66 


0.139 


5 


1.580 


0.012 


0.99 


0.43 




10 


1.573 


0.013 


0.99 


0.43 


0.098 


15 


1.591 


0.011 


0.88 


0.38 




20 


1.612 


0.011 


0.88 


0.38 


0.053 


n: ^1% 
k: 

a (jum-l): ^^^] *H #^-8: l^m "fl S-^jJL-fH 

a 10 : ^T^S- 
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HlJg^l 1. 7] E|- ^7M] # ^-f^l ^S. 
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<46> 



n (157. 6nm) Ik (157. 6nm) 



(157.6nm) 



a 10 
(157.6nm) 



0 T 1-668 0.049 3.87 



1.68 



5 1.665 0.047 3.74 



1.62 



10 1.666 0.047 3.74 



1.63 



20 1.666 0.046 3.66 



1.59 
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<47> #7l ^Hl ^ tilHoil^ *r 44 =&4, TIMDfe ^2fl°fl 4#*ll4 

##5lS %n %7] 2|r44 4^.^!:^ 444 ^T-Br ^7} 

453t A (ai 0 )4 4^ 0 1 IAS £^4, 43- 4-E- ^s^liH 

*H4*H Ht 4^ i^ltt r 5d&4. a^al, 157nm 4^4 

^ 193nm 4#4 ^-SMH-E- I57nm 4^4 VUV #41 

44<>fl I93nm 4#4 ArF 4-§-^ 5L£4iaefl4 ^H4£. 6-g-s>7ll 4-§-€ *r 

<48> *v^, timd f-^s-l- a4 #^4^ ^ ^Je timd 

€^fl4£r P=0 3#o)] 7 jAS ^§44. 444, TIMD °]44-£ p =0 ZLf-ol s^s} 

ISJfl^liH ^ir^l ^7}^ TIMD* ^7}*}- ^4 -f}-A}-^ Jl41" £-ir 
^ 71444, 444 nf-o] ^-f^ 2:^l-oj4^ ^}JL, 

p=0 -Lf-4 444 444. 4# #4 .£-£44— H 3^1-4 4°1^ *r 

4 444 P=0 aft £^444 -g-^^MH P=0 aft £3W?l*r ^£ ^4-4-°- 
3. 44^4 3711 441- 4 s 514. 
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[IN 3 M"] 

TIMD $7}*}^ iSBfl^H #^ 157nm ^ 193nm tfl^V 

517} nfl o. ^-O}^^- ^ o^tf. 2 c t j. i TIMD ol^oflri P=0 nf|; i^>^ ^ft°l 

TIMD^ -fr^tt i4t M-ef^ ^ Sl^l, a£efl^liH f^tMl vflofl zj^ P =o nf- 
Sl^Hr ?H S^HSL ^^-Hl- H71! ^# ^ 7lcflslcf. 
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i^^} 1] 

200nm 4#3N tfl^ TIMD (EflHeHiHS.^! nfl^ tf 

°].5.;±:5Lfcll °] JfL; tetraisopropyl methylene diphophonate) . 



^■71 4^ V: t£r 157nm SE^r 193nm 4^%^ 7 A-=r ^ TIMD. 

> 

* 

*fl 3 %N 5H°H, 

^-7} TIMD^ iMefl^l^H «H°1^ t^H tfl*H 0.01-25 

5] 

4 IN &<H A 1, 

#7l TIMD^ IS^l^liE S^l-cHl Hflo]^ ^7]d\] tflsH 0.01-20 

[3^8" 6] 

*ll 3 .ifl^l all 5 %> f^S] $ IN 2W*1 , 
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^-71 il^lil^f^ I57nm S^r 193nm ^-g- 2-2 M 

TIMD7> ^7]-^ ^<y^ ^f-b i^e^l^B 

£r) H^r (ii) sj-^H 3a ^ 3^*] 3b^ ^^-^o] f^|n wfloi^ ^ 



■ o a 



<S]-«M 2> 




CF 



OH 



CF 



< 



3a> 




<5}-€}-^ 3b> 
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OH 

CF 3 



l^TQ 8] 

I^U" 9] 

(a) ^ 3 it i^ell^^E 3:^1-^ tf-M ££3l*l^ 

(b) ^7] I£e|]^iH ^ «flH^ 4-5- i^^>^ #31; 

(c) #7] SSefl^l^B q-S- aflol7j^ 

(d) #71 ^#«H sfl^li: ^fe #31^ o]^^- ^ a^j 0.3. ^ 
10] 

*fl 9 7}^ Si Sl^fl *fl2:€ ^-£^1 ^7>. 

11] 

P=0 nf-^g- itSK^ a^l-i-- if-^b itEel^liH 
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